Abstract. The importance of male care and the nature of facultative adjustments in female care were assessed by experimentally removing males in pairs of orange-tufted sunbirds, Nectarinia osea, feeding broods of two or three chicks. The predation of all three-chick broods with female-only care suggested that male nest guarding is critical, especially because males also deter infanticidal floater males. Comparison of provisioning and nest guarding behaviour in male-removed and control nests was therefore limited to two-chick broods. As expected, lone females provisioned at a greater rate, but compensated incompletely for the lack of male provisioning effort. Surprisingly, even when provisioning at high rates, lone females still performed the usual levels of nest guarding and nest sanitation.
Male birds have the ability to provide offspring with care that is qualitatively similar to that of females, especially when provisioning young in the nest, with biparental care being the norm in most avian mating systems. The need for male care has traditionally been used to explain the prevalence of social monogamy in birds (Lack 1968; Wittenberger 1979) . More recently, the division of labour between the sexes in biparental systems has been conceptualized as an evolutionary game that depends upon the relative costs and benefits of investment for both male and female (Chase 1980; Houston & Davies 1985) . Cooperation can be stable when the best response to a reduction in one's partner's contribution is that of incomplete compensation, and vice versa. Such incomplete compensation is also a feature of optimality models of biparental care (Winkler 1987; Kacelnik & Cuthill 1990) , and a prediction that is supported by experimental studies in which one partner's contribution is reduced (Wright & Cuthill 1989; Markman et al. 1995) or completely removed (reviewed in Wolf et al. 1988; Bart & Tornes 1989) .
Biparental care may be more efficiently carried out if parental roles are sex-specific, especially if one sex is already predisposed to perform certain caring activities. For example, the mobility and vigilance required for participation in extra-pair mating during the nestling period may reduce the costs to males of any additional effort required for the detection of nest predators. Vigilance and nest defence are also incompatible with foraging and provisioning young in the nest (e.g. Markman et al. 1995) . Biparental cooperation and the need for male care must be influenced by the extent of such sex-specific parental roles, owing to limitations in the ability of each sex to carry out the role normally performed by its partner. Therefore, successful desertion or withdrawal of effort by
